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(54) PITCH PATTERN GENERATION DEVICE 

(57) Abstract: 

PURPOSE: To attain generating a pitch pattern appliable 
to a device synthesizing an optional voice like regular 
synthesis and being natural more than usual. 

CONSTITUTION: This device is constituted so that a unit 
pattern cut out from the pitch pattern of human 
vocalization with a proper unit is stored in a pattern 
storage part 1 , and the unit pattern suited to an input 
attribute is retrieved from the pattern storage part 1 
based on the prescribed input attribute in a pattern 
retrieval part 2, and the unit pattern obtained by the 
retrieval is arranged on a time base in a pattern 
arrangement part 3, and the unit pattern arranged on the 
time base is deformed and the pitch pattern is generated 
in a pattern deformation part 4, and since the pitch 
pattern vocalized by a human is used as it is, the pitch 
pattern capable of expressing natural change and 
fluctuation, nuance, etc., being hardly generated with a 
rule is generated. 
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(54) [f&9§©*fM br^/^-^jfc&B 



(57) [gfcj] 

^A^JStt»rjg-e-lxfca.-y HA^->&/^^-> 
430. Ara©^bfetf^^/t^->^-5-©**fi6fflU 




( 2 

1 

&A#Btt£fcttA£»i5W«KM^bfc:i:^ h 
>&m&& £ £W IT V>-5 H <h £ 

tsty -^^->&«is«. 10 

-6j©±#ffitTP*SBts^-n^n i ^>#tf to* i o© 

£fcttTI$ffl5£ l^tffc©£ lo©J|i&<hLT^DHJ 

>KW*lo©^<2tbT«)0mbfc/\^- 20 
&5fc©*&H©ft*&^-rbfy?V^— >KW£ n 

i t5jWH v» e.n« £ t t t y 9-r\&— 

j£^B. 30 

©&#ffl*s±©<aa. 7 , ^-fe>h«©Rfm*4±©eB» 7 
t^^ita5^H5^©w«iss^is^©5^©^ 

< i <fc 1 oSAMSi Itar-y h/X^->©Rpraift 
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2 

tfyfVt*->£j£gB. 

*<7^-lr>h'6Jrt©¥aSI5«#1f«*«fC»«-&lctt, ¥ 
[M&R8] M&H 1 Eft® £ 9 9V< 

t -r s tr ? ? - >&f8,m&. 

[If*«9] M#H8Efte>C??Vt£r->£j&&B 

* £ £ £#8* £ f * t! y ^ - >£f£gB. 

[M^K l 1 1 H&tm. 1 0 12*© tr v =?>\9—>£.&l 
^e*^X^t*©, —^©^I'-XKl^tt-S^W&B 

J P*RS!&f©#^©7^-fe>hS»CfeViT^aW 
S^n«.ffi^f©^©7^-fe> h v^<;hc^v»t^ 

##©tfy^/\^->T^3n*s*^v^ns*^ 
fesv»«^i^-x©tfy^^->**-E-©is«v»e.n 



( 3 ) 

3 

m. 

m#mi6l W3fcJgl 0 32«©fc!y3V^->£j& 

[§*;fcJgl7] i*BlS»OKy^->t«« 
[§tjfciS18] H#!U 7B*©lfy^'«^->£j* 

s. 

[§|j*JJC2 0] 9E*©h!y^/^->*lS 

€r**torx7=->yfflfc— no;H77 straps z. tiz 30 
b. 

"2" ©*itS*f!K:«fcoT&V>, /Vf T^SUD^fc 

n£s:*#«F^©s*is2ttt£T-5 - 1 t-r* tr y 

[&#« 2 2 ] 2 0 ifcttifjfclM 2 1 K«© tf 40 

X£©»jfcH«*<^ie>:ft*£tlTV*<5J§£-KU IME/t^ 

© tf * ?jjft<D&m&fTt{. oz.h t -r s tf y 
2 3 ] la** i s«© t: v w*->±i&m 
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4 

f££T£ fcMB;i>-;ME1i#ltKE« $ tix v> 5 ;p-;kd 
B. 

I2/^->^|g^S«. )V-)V<D&mz^2itlZ±T<D 

9- y &&ss-r 5 «k 5 ic& o t v>«. z. h &&wl t -r * if 

[|f*«2 5] li*«2 4lS«©b!y3V^->£j5K 
l§f^ii««¥ffi£#ttfU©SMS*J£©ifc 

*^«#ft$nx^o, ;v-^©^fi=*«i/s:-r3.-y h 

*->fe£S£B. 
[0 0 0 1] 

fe^c-r « t; y mt? - >£.f&mmzm-r 

s. 

[0 0 0 2] 

[«£*©&'#] «IiJ«^^^BtJ;S^« 
tt. AW©^ttt^e.*MCS?5:Sttl«fi<)X*SSS:t>© 

H¥2- 1 97 8 9 7§ (BIT, 1 , * 

SVi«^HJF3 - 1 3 9 6 9 9 ft €£#092 .hi* 

f ) lC^SnTV*S£5fegB*<||3&£n-CV>£. 

[0003] -r/it)^, 5£*^iirtt, ¥S*sv^iX 
ws<dt ± > h m \z& cx e y ^ra&&**±#-r s 
7fc*its«^©asrt»cey?safeSc©±#/^^- 
>*iBt6b» ms*-5Vi«s:ss©Ti?-fe>hsc 
« ct t v ^Hfi»*nFHt-rs ^ ic*jt-5*jR©a 

grtl;:fc^?rai&&©T&/^->£fEteU 
**S**v»tt5:lff©7^-t:> haicjSUTbfy^Att 

«snfcty5 i ^»[S:©±#/x^->^«.tbu, 



( 4 ) 

5 

h! v ^JWMKOTI*/* 9 - > £ £8$ l> TUISft -5 v> « 

xtfi^te© e y > ££j£-f * tr y * - 
*»«3WBiEanT*?), £©na-m, 

V>5. 10 

[ooo4] fE*M2t:tt. tmm&m&iiLT 

*«HUTV»S. 20 
[0 0 0 5] 

[&9i>W5?ifeL«k5£T-58&S] £©«k3K, flfcfefll 1 
©^a&ttttflMBSnftV*. £«D/^->ttK* 

^m&Snif^ rsj ngj ^, *swa-^©2»©i^ 

«MK» 5 * ©Wfcfc 3 tiT V>ft 

[0 0 0 6] ifcfc, t£#0U2©gBtt> *^r«ftd-fM> 

ffi£©SF £#£-9* 3 gfi'vCDSffl «J8^ U v> t v» 5 m 
[0 0 0 7] *fgfJHte, £©«k5fcf3IS«:8?&L. «flij 

[0 0 0 8] 50 
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6 

g A*/ Mtt jg£- b fc^-^ v h/t*->ft*Jfc 

* ft £ s&aTOBft tr ? ^/x* - > « -s c t a*r 
[0009] *&, m$m2&.m<D&fmz&\,>T. 79 

•fe> h^©±#S5tTK8C£&-€-n-en 1 o-t-trfc©* 

i^©*fi:tbT«>odabfct>©*a.-y h/^^->t 

— >**jjW*!li:*«-C**. 7"ir-fe>M0©± 
#»*fcttTBB5* 1 o^-tfb©*^--; h/X^— >£ 

«, 3tfl:Si5»©SE^«^^©«)5€f^*«^F-rSi 

tbx^r««^irH. *-©te©a$#£iEsrT!*tra-c 
[0010] m#m 3 mm<D&m\z*i\,*T. 

[0 0 11] ife> IS*)S4l2®©^lc^ViT, \*y 

5 i «fl2is^jfi^©«& ; E- 5 ct>fc-5#aia^d^ e> a - 
->©^w«<t;©f?stt*<i6i±b, ioi»fte?»f 

©*Sd^3.-y hrt*->&&%'tz>m&\z\i, 

mmtzu o tz^^^pommizit) r> « d 
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[0 0 12] IS*Ja5|2*056^tt, 

[0 0 13] Ht#ig6t2*E©3gi3H;:43l>T. 
->E«^&KJ:?K 7*-fe> h*J&#©<£g£;iiHT 

Z<1t2>Z.£i>*-Vg2>. 20 
[0 0 14] 9!:fcJS7ffi*©&9iTtt. 
gJgfMRWU 7^-fe>h'6j©¥ffi&£l$ratt*|fillC#|8 

fejrsct^TfS. fife. 7^-fc>K'«D©±#g&£: 
TR8S£b!y^tt;£ft©g^£T<5J;5K:LT450. ¥ 

t; y ^jei?r«gB©is s i$> s ^#*«#-r -s £ t a*-c 

ynS^^^if'fe^J&^/^-^S**"!^^^: 30 
[0 0 15] ifcfc, §3*S8, 9ga«©«^Ttt, 

«tT- &©? x©/x^->*^-r«)A^->^ 
s Kg* w-^nrfco, 

[0 0 16] 13*51 0 7bMl 612«©&9!T 

ut, ftfevwmmvtvuzts^T&mffjiziatonzxy 
<to, *iij#^^©A*«^T?*sms«a^e,, h 

[0017] §9*51 7, ia*«i 8ffie©sgipi 
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tKs-Sf n«©-en-eti©KW t &f nm©«# t ©^sit* 

©->7 htt^tr-z^wiSM©*-^ mm-fifo<Dwmz 
h/^-xD^mammu^miz^umm.-v^^ 

[0 0 18] m#mi 9B2«©58^T«, ±123- 

»fn«©«#»i. vyrmmitimsL&ttmK-rzMz 
m-rzv$mtVT<D7.Tv7miz£-DX&mt<tiT& 
£©«£■> A*->&&mm 

Sitm^-a-, ©te©«-g\ \Ly^wm^ 

T&T*l«|jfi&©:x--/ WX* U 5HS©hr^ 
[0 0 19] 11*^2 0f2«©f8^Ttt, A^- 

Ktr^;fri6)©}&5*>fc&ji?£jg£-r. cn»c«ko, 3. 
t.u*n* - >&&&mi>mw s§«it©#«»cfB¥^« 

[0 0 2 0] li*«2 lSfO^TIt A;?- 

>«^e«. ^f^ilfe "2" ©»&^ir«fcoT 

*fit*jexfe«^tc, ^n*R*«9F#©s^:iieMfflt-r 

^->^. *fc«-e©2»^, s^wic^*ns^<. 
9 - >%BT*9m*:mmz'$m*z> z.tifi-c^^. 
[oo2i] m&m.2 2iH«©fewrtt, hfy^ 1 

hA^->©tfy^[Si©^}g*fT3&5. enjeio. 

[0 0 2 2] 31^2 3£t(O^TI2. S 
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[0023] iijfcjg2 4gE«©&9rctt, 
©*frKMu wi&teffiiiMa©#®£*frT*g»©g»© 

<hlt<fcoT, any W*:*— >«*Wrr*J:3KLftoT 
©&tfc©te©«gffl£^s-t*-3c:<tT\ ;u-;nftsji*;p- 

[0 0 2 4] M#K2 SEttOSHT?!*. 

©fcttK^n^ggctLT, 3lfcmMNMMftc!>'fDSt 

»sv^«'6j*^e.©«a:®*^v^^, sits 20 

«ffi*<ft*-&tr^J©l»^«»:©^a»J*MV^d\ £ 
fctt, afe#»««*fi[^tr*)©7^-fe>Hta*ffl 

v**a», ^ass«a#<s©*«wf«*fflv^ 
-><D&ntmi-?z>z£i>r5smtuz>. tut. mmm 

UttftOStlU-e. JBWX»©«*A-f >h*-5^3>X 
Stf'PiCSJ: 0 fc£lc«V>fcUi»::fr.2>fci:©7£-te> h 

3f«^tfy^A^->©»fs^», &mmtimm&<?>&m 40 
& t* * c t pjfiE t ft* . 

[0 0 2 5] ifc, it*«2 6|Sa©f8^T»*» IO© 

snsi^i:, ijins^T ltjoazy h/^->$ 

[0 0 2 6] 
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T*. Hl«*^l'«-5lfy5 1 /X^->^fi!c^B©- 
HJ609©?'a-y^0T&-5. Jgftlkfflaey^/t^— > 

T*^^->E««3i:. P*ratt±KEft£nfc:i:=.y 

[0 0 2 7] ^^T, /^->!2tSfi5Hr|HtS$nS^. 
- y >«, (-Tftfc-feAra©^) © 

EyfVt^— >i^H2, 03, 04*fcttH5»^t 

;S3&J*3ttfct!y?7^— >PP©7 , ^-fe>h'6jA 
K©±#aJAU©*&^ ^¥SS5A F *<£TTI$6&AD 
©iK^*T*m(aDM, ibta-y h/^->UNP 
©«DWb«:fTft5«t5fcftoTViS. Sfc, 03-C 
tt» SSIPSnfcKy^/X^— >PP©T^-k>h*JA 
K©±#SCAU©te^e.^E-nJC05< ¥SS&AF©il$j£ 
itt, T*ttAD©ajft#S*nfcit<¥«*AF«!> 

itjft£-c&«. -tn-enJiLeDM,, DM, tux, 3.=. 

?r h/^^->UNP©«Daib*fTft5«t:5trftoTV» 
5. ^aaSAFfc^t^ffiDM, 
T. hA^->UNP©«Daib*fTft5«tpfc 
ftoTViS. H5TB, 3t*©-f Isa > 

**m* * «fc 5 fc*HS©* * e 5; ttfoWft**®. D M 
* fcl/To=9 h/^^->UNP©«J0WU*fTft5«k 
5»CftoTV».&. fc45, H2 7iSH5»C^V»T. 7*-fe 
>h-&l©¥jfiaBAF£tt. Ky^OiJMiAUOlljftjB* 
>Tl^ffiAD©i6^*T©llJ©^i:. 
«»£©M*&iiUTV^. B2 7iSB5»Cj*b 

£©K*t*ViTftSn-5*^ £©tefct>. H^bftVi 

b. &5^©<es©***^-rfcfry^^— >kw* 

[0 0 2 8] ^©.fcSlCLT. /^^->IStgaRUt«, 

±isvi-rn*> 1 ^©tt^jctoTX^^ e>« 0 msn 

[0 0 2 9] ifc, /X*->i£5fSSB2rau Bf3£©A*JR 
t)mbfc<h^©«ttf««?£#ttlUT^^, A^JSttlCft 
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11 

b©fglc, ^Ji)^b/ta-Hyy^lc«fcoTn.-y h 
hJWHc&nxr\9->wam\ \zu 

iSSnTViS«^lrtt, ^ MUSTflSSftfco.--/ h 
;^->03- K£tH;ft£b *&•£©£;*©««:£ Art 

[0 0 3 0] /i^->^^2ic*viT«^e.n io 

5Bf^© A#JSH£ £ HU *IiJ^-^ir4-x. S ft-5 «fc 3 ft 
5nsffe*5, ttSl$ft'fe©,i:bT7'^-fe>hI'ft 

&\zmz.z>. -rftfr-fe, tfy^*^ft;-rsM 
«©ss4*©#*©«**« tr y 3 1 © jwmmms & %> e. r 

e>ftT*D, £©1t$g£/^->iffc3SK:fl!V><5 

ft, cftSA^Stf-fcin*.*. « 

Sft. ClftfcArtSttlCtD*.*. H5ICSbfci 
[0 0 3 1] /t*->EBa53HU T^-fe^h-fe) 

^mratt±©{ia&A*i««tbT. a&swa, t 
^•fe>h^©i^ra*ifi±©«i[e*A*ffif«tbT, **v> 

»*. 7l^-X*©*|ft. #13, ^-5 ft £©£#©15118 30 
tt±Ottf*AM«tl/T. «&5V>«. tf^g-ffcffi 
a^#©#ttS3£te*£A*te«ibT^y h/X*- 
>B5ratt-h©{SS£ftjrr«> J: 5 icft^T u*. 
[0 0 3 2] /^->gJBSB4te, 
?->V>1&& : £X.<Dn.--y bKf — XDte&lZ— 

^.fcSfc. teBJSft&o.--/ h/t*->©ttR«CJS 

b, 7^-fe>h'6Jrt©J:#ffiAU, ¥fi8BAF, T&SB 
AD©V>Tft#>lt3*-5U«2^*.5V>tt:£:T£, 
ttDfrlnJ* «t TS-/ * tt t! v IC#1W* J: 5 ft g 

JB£fTft:5<fc3K:ft^TV>.5. 40 
[0 0 3 3] rt*->&m®5it. ffiJHSft&n 

etar, *svitt3^cftST*irabT^-r-5«t^»c& 

[0 0 3 4] £©«fc3ft#ric©fc!y3V^->3£ 

izBbfci^Jr, MX.l£Rg2. H3. B4 ifcttgj 5 It;* 
bfc<fc 3 ft#ft»C«fcoTfTft 3 C 50 
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[0 0 3 5] Tftfc^, B2©«t?ft#ifeWliV>Sft-5 

KSB©^*T*¥(fl:tbT3.-y h/^^->&W0W 
ft*, £ft»C«-f-5t>©£bT, 7^ 
•fe > h- *J £*-© * £ £ b T« D ffi-T Z. £ h £> 

>£&#^©££g2tgcbT*<££a<T€r-5*t, B2l: 
*bfctfc^T«^ftlCtt^T. l^7^-tr>h2!©&ftS 
7»©'6J £H0#IK:&;L5 £ U 55P]jS*«*S. 
[0 0 3 6] *fc, B3©£5&3r&#tJliV>Stl«« 

o«^itt, T**©»*jfcs-tnK:tt<¥s«©i* 

ft*, ^ftic«-rsfe©tbx±# 
m. TK^©***{fc£bT<»Dm-r;i 

:©S^l:t>a^.> h/^->©*t&j£©<£e*«fejrr* 

a*, 03 i^bfctt^tsifttcit^T. ^^->ra«tt 
©&©« m ± -3 x£ u * e a*fli#<fc -s t v> 

[0 0 3 7] H4©«fc^ft{fc^r*<fflV»^ftS« 

^mmtzn^&.£vx=L-v hA^->$«om 
©^x;ncwr-5«w" , /h^. b*#» 

Vol. 47, No. 12, pp. 928-934, 1991J ICtt. 
flWMK»T©av>«) S €f *< S \Z&WZ:**jLZ> £&& 
SftT*5D, 04©^JC«fcoT^Omb*fTft7L«, 
C©«fc 5 ft«*±SSft «$> S d t #-C£ 

[0 0 3 8] H5©J;5ftffc^fflV^ft-5« 

^» x*©-r >h^->'3>s^s-r-6«k5ft, »a* 

*ey^<b«B^*¥fi:&bTa.-y h/\^->*«D 
HJ-r££*iT£5. ft*, H5TI1 
*«»3©A^->©^*^SftTViS. H5©^rfeKJ:ft 
«^*©-f > h^— > 3 >©/\^->^©**ffitlc-C 

€rsfc», «Sij-r«*^KlSftSi»ftni7>^©a 

V^*S**"IffilCft*. 
[0 0 3 9] 02 7!iMH5©«Ttt, 7*-fe>ht*&B 
ftf©JStt^t©H^IC*V»T«)DffiSftfc3.ny h 
/X^->*^ffi-r*Ci:*WStbfcd*, ^©ffi»C, * 
^©«ffl© t! y ^fll^ft^S: ^SjW 
lr«0abitJL-y h/^->$ftflJt5Mfe%A5 
ft*. tiil&\tVy?i><&fc-rZ>Wft$:K*->£VT& 

16-rs^tir«toT^-©njg*«#T^-5c:t j ?', ^« 
85*/^^- > £ bxats-r* C t fc.fc o T«$ ^ if 

X€TStV^«^*-5. «#T«*««©ffl» 
«r/\^->tbTSte-r*^t«Cit>T. ^-©ffi©S5» 

H271»5H5*Sl»«-E-©flfi©^rffi»Cj;oT«DHl 
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Hcffli cetttbTfeAir>u »sviH, ^bJWHb 

fc£*£fr7ioT:J- K{tbT/^->g2igg5 1 KSBIgb 

[0 0 4 0] ^©ck^ltbT, /1^->f2t6ffl uco.- 
h/^->S£Sbfcft. ^©If-ygV^-^J* 

A^JKfliKltt, tt^Wfc7*-fe>h$!fci*©teK:, 10 
>XOffif«. 7I/-XO'f >h*—>3 )v<om 

j?resgft;©«Sittft*rS]-hU &*)&&fs.ni? 

[0 0 4 1] co±5l:l/T, mMfc3-—v bn&—> 
bm^T2±>b^&ft<DBffgm±.o>$L&l3.liftt>. & 30 

i*b<tt, /^->EfiaB3tt> nn-v hrt?-><Dt& 

/S©<£B£12*§- i^;pt© t! ^ 9- j wasft-r 
mil:. ^©ffi#©Sfftsa&i::.fcoT£ft;-r-5'rn 
£#«bTfc?rr£. C^T, ey^WtJWgftTS 
fSLSUt. 7^i:>h^lCWbTtt^&J?^«{fcB&£ 
Ta&£ft<, H5IC^Ufc«t5^:^y h/^— >\ZMV 
Ttt, W^.«Sra**fcrM±* 1 0©A^->^f«fk 40 

^m^^m^m^mmi^xm, im, 1, 2-6-9, P 

P255-256J «:i:tw«t-DT»e.nTV>S©-C, 

® 3 l;^Ltio^ar7 hA^->SffiVifci:€r©/\ 

5 r ->EB5aa©« ; ?**-rHTa&t), h6jc*v»t. 

TffllCtt. WSS^W&Btia^W^TWkfy? 1 !^ 
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WaT»ffi£¥S8B£©£#££frLT*5?)> 

brtj>-><Dt&&<D®.mt*ML 2 ©£5 K 

[0 0 4 2] Z<D£o^LT< aryh/^-XOW 
«l±©#e£ife5£bfc&. /^->gJ£«54Ttt, £j£ 
\Zy3 L K*->\z&mzmtbz.&ftz>£5\z, =L-yh 

zt&m&fttLv. a?-> 

£JB8B4T«» 9fJ. I^ra«l±©^*ff^5. 07 te 

H3IC^bfcJ;5^:3.-y h/1^->£<£/8 bTH-5© 
-C. 07Ttt#^.-y W**— >©*&^C*tt[©^-— 2/ h 

/^->©te;£»c-Scs-B-£«fc5K. ^w$ft*roi©#iHlf 

fcfrfcS. £©£#> l^m«|^l6]©#*gtt^Sffl5©*Tf 
frfe 5 £ f8^««}©^Sa«IfWii«!6^t)SSt#^. 

£n*. ciT, #«i©**6«j*te«4f^iig«-r 
•5t>©T?«^:<> sfc. x-^©rr-&«)o-t» 

[0 0 4 3] ^©.kSICbT, 8fRMll|#|Sj©#*t£fTfr 
■s>fc&» fcry^tti©^*??^^. S8KH7©J;p 

->©*j*K-Sc*tt*j:3ic. tfy^ift#tfi©#tta* 

ftsn«. £©£€N ±#8P, Tf?8&tt«0«©t3fcfttD 
!CJ:oTg:fl:-r£££ttgM§-Ci&5©-e» bfy^W^lSl 

©#ig$ . ±#ffi^«ktrF»a5©*.-cff &p ©**&< , 
cnciot, ^asB©8E^«j>6€?&«?¥-r<s^i:*« 

as5tt^©«fi^ws$t>«#$n-&. z.<Dtt#>, 7 us. 
^>7.<DS^9^>y l'-X#©tiBfc if c J: -5 "b^-fe 

[0 0 4 4] ±iB©«-rtt. H3lc^L&J:5ftazy 

w^->*&*§bfcfcje>. /x^->ra©gs«g»ci»bT 

MrafflStt^JC^tb^ofcd*. H3lCi^bfc«t5 

»^-irtt. /x^->aE«^5fc^viTM^^©«msaa 

KA^->fr*«^ic«^-©w&jt«i»cj;oT:. * 
fc. m4<D£.5\z¥-m&&3.—ybrt?—>£Tz>&& 
Jctt-?-©ffl*3^cft«icJ;oT*ra-rsit-r. iOA 

W © fcf y ^Af ^ - > K ifi VV? ^ - > & £ * £ £ ft* T 
[0 0 4 5] tCl^r, ±5Ebfc«k3^:a-y hftttlB 

bnz- > - >%t'&m\zw&-r s ft^t v> -5 mmifi 
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CO 0 4 6] mm&F\Z\m$a.&&*XtLiz<D&&i<D7 

is-xw&zv. a#©fe^Ttt, yv-xtmrntfin 

[0 0 4 7] T^-fe>h'6)<D/X^ — >S«^«> 7 

m, YtiLmtLi?ftfe<DTir±.>bm\z&\,*Tftwimzm 

[0 0 4 8] ^n5^>X*t#43nTViS8» 

zmM-r&z.ii'cusmttez. zl<o^^\z. =L-ybn 

?—><Dl~Z>tVT* yp*^>X*«#^nTV^« 
[0 0 4 9] a-ybAJ'-XOlotl/T. ID 

v»«7 U'-xcDhr vf-n9— &m v>s c t <b 

[0 0 5 0] lt?e»N»-r£*a*ft«&:£0 
teuton*, for, a^h/^->oir3tl/T. 
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[0051] #st(J r*-j ^ rs/ui 

«fc o T«*JE©«H **toT««S \£y9-/t*-> &m 
[0 0 5 2] 09«, A*«BHlta*6Jin6©3.=y 

1 ic, cp 0 1 j xm^m.m, cp 0 3) 

(P4 1) ynS*>7, (P42) WJfc7£r-fe>K 

cp 5 1) '-era*?. cp6i)&3=, cP7i)jg 

*1) /9 20 9 1 7Tf*? t>5— i-S# 

/^->«yS«B2-c«, /^->ffiHS85i5fcS;i© 

■5. r (P7 1] [P6 1] 9 2 CP 6 

i) 09 cp 6 1] 17 cp 5 1) T-ra>? cpo 1] 

CP 4 1) CP 0 3] 

CP 4 2) <£3V*j oa=? h/^^->50*«yg-r-5 

/1^->55*A^->Ee»3, /1^->£#5fi54. 
* ->mim 5 \Z&UT. Eg. X», WHETS C&C 
«fcoT, @9 OTmzxk-r&Stl&f&tiZy^nf— > 

[0 0 5 3] c©J:3fc, r\9 — >f2t&fi? 1 IClEtfeStT. 
[0 0 5 4] any h/^^->i:UTg«S*^© 

[0055] ^^usswJtinj^ffls 
fioituntr J; 0 t u t;p^-y A$&g#0iJSK:fc-5©£i» 

>ffit8tSB 1 l'St&-rs©Ttt^< . bn*->$: 

[0 0 5 6] HI OlCtt. h/^ 
^->*9rn^i5<6lb&— 09***3nxv^. HI 0<D 



17 

<&&n* &tfnmzt<D&m (±?*>h) sims 
s> ^-n-enoKraosfn^ ©«£«*?- 

^ - > £ £ ©«5UB5£T^ 9 - >C«* 1 ICl21ic-r -5 £ 

tfnm<Dm&t)Wl 1 (a) OJ;5»C^±** 10 
0©t#lC«iE .<+) <Dm&tK) % HI 1 (b) 

[0 0 5 7] £©«fc5K. **ft|8«JT?**a.--; h/X 

n^ncDKWtDKrastx^ry zfmt \zn d^slta 

[0 0 5 8] fiU ±ffi©«t5^*S*^V»S«^-»C 
tt, /^->**5gg&2IC:feVvr, A^->SHc^l*^ 
^©^^ Wt*->©±SB*SUB5*©x 

5fcffiJilfcJ8j£l::.fcr>T§&3lT#-5. -Tfcfc^ HI 2 30 

Orfcfc*, ^^yyffi*^©t#IC«F#*R<ES-e- 
*) -f>M-^l it, J*^* :/«©«&*«»**»££ 

>u 0f3t«fraraBs©-tJ->y;^n-;ir*fi-stu, •*>:/ 

^f'> "1" *fflW5^r*^*9>^12t, A* 
bfcX5ry:/ffl©IEAS£Jj£-rS3>Atl/'-;$r 13i, 
n>/xi^-^i 3»r*ViTiE (+) twgijsn, Xf-; 40 
y*f>^i2*^ "i" *tm*snfct#ir M i" * 

W*-r*AND[HlgSl 4 n>Ap-^ 1 3 
A (-) £«giJ3tl, 7.Tv7-hV>*\2iS>t> "1" 

anH^stutt^ic "l** *m^r*ANDiHiKi 5 

<h, AND0S81 4#»£©tti# "1" £IE (+) -)Sfa\Z 
#£>hU ANDlsIgSl 5*^©m* "1" £ 

£ (-) *f6»C*»>>hL, -*-©;&'?> HI £tfy?-<!: 
UTffl2rr*Ky^*tf >^ 1 6 ti^MSnt* 
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sztwv&z. »m-rn«> try^*^>^i 6©«d 
[0059] - >mmm 3 /t^->* 

ttSHEBU 4 Ttt, ItoKy^ 

fe&x=?hrt*->£%jrr«ftisefr&:3ft<. £© 

ft^-uEiDftmz. «if£38g-f-5&s*t**. #ss9i 

Ttt. S95B©J:5^-^*S&SfflbTU*fcie>, c 
©»g$&3tt, 09*.fcr> (H 1 0 £#J8> ©£K 

ra©x^yy<atc-^©/wTx*jo#«g m^T> 
\z£K>iiQz-z>z.t~?. &m\zmm-cgz>. 

[0 0 6 0] Hi 3fctt, lotoazy h/\*->ic*t 
?^5;i©«fc3fcWgfflg0!l;&*3S£nTU-5. H13£# 
RrrSi, lO©OL-»; h/^->®#KBOXfy^ 

^©^■n-^nfc-^o/wTxffi^iioAT, 

^S'tlCioT <«-&rn&©«#££;l-5££IC 
«fcoT) , ax«/h/V->|;if.;^|Si©i|^) ! 5:3E 
^*jsrct*t-c$ 5 . Hi3©«i©«k3»c, 
M^->©§Kra©^fy^« st 

T, ^Jgtd©a=y h/X^->UNP«£UNP,©«fc-5 

Sds-e-r, te&&mfem wt^ij 
*m&mt2»<D&&izmm.ttmi&T!mi~i!Z2>. 

[0 0 6 1] d©«k5feft*Te^«^©SIS 
SfrfcSfctt. *±*»D©«€r*^*^. *T**0©« 

m) * "2" ©a»SStCJ:r>T&V>, /WTXfcjto*. 

[0 0 6 2] ^©.fc^t. /\9—>$mm4v&* 1-3© 
h/^^->©S-KW©^-3iy Hll:-!l©/H7 

4TI1 h/X^->ffl©ga»^»yD5^ 
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U 7 A iCff fr 5 h )V* v Z £ 5 

^n«*^»e>n-»bfeHi 4K^-r«i:5fc/vr7*-r 
-ricSftr. *fl£«jtc«, mi 5\z^-?Ji?\z, 

><DtefiL\Z^>\,*T\*Z.tl*:&W}2l±-r. 

>&&m\sT£.fiji?—>£-r2>z\ii-v* ta©/^— > 20 

[0063] *&m<D$£mmizVT. n?->& 
&m2\z&\iz=L-y h/i*->0&m, mm, &s.m 

£ \ZWLVt -5 Z. £ fc-C€?£. 

C0 0 6 4] £©*§•&, ;p-;nBft«7i:Eiiisn5;i' 

-^tUTtt. «R©7^7\A£-t©ffi©«B£j&>S& 

[0065] x.\zmi 6\z^-r^um^.<o^y^/^ 

>*t3.-y "1" , "2". "3", "4" £tt 40 

snxiaigsnTv^. *fc. hi 8tt;i—;nEig8B7 

8©0!ITtt, ;P-;Hi, 7<rAtUT, 79±>b*Q 
^a>S©fiCBPos, jS3:T*JS!&>£©&BMora, T^-fe 
> h SJAcc, 7 9 "fe > f- g[©&BCore© 4 o ©Jgtt tfll 
V>TM3D, 4Slg©3.--y "1" . "2" . 

"3" . "4" ©-C-n-^nit. 4^©Stt©ffl©«H** 
$lDMiT£ftfc<fc©£;&:oTV>.5. 

[ 0 0 6 6 ] H 1 6 IC&WC, /\9— 2 Ttt, 

H 1 8 OJ|r-JMEfl£ff7 *#R8bT. A^->|HteS5 1 50 
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\ZU&tStlX^i>4mm<D=L~y h/X^->*^» A* 

era. xxwrntimm®.*:*:-? ti,. fiis*^-^* 

t^T©7-<fA©14*»?.. *5 lt?©^e-7»C3& 
B-rst. /X*->*fc5l?SB2tt, ^-JHEtfSB 7 £#R8 

u ;p©*fric-g-in-&^T©7''fT-AJct3ViT» 

^©ftBlC, C© ; E-7©S-7'r^A©fitd*AoTViS 
■f 7- A ©WfflC £ O^— 5 ©S-T'f 5=- A ©tea* Ao T V> 

*«sfe-rt>©tb, /i^->«bsac2tt> -t-©^-^© 

)V—)Vifl l :? fete v> & eiztt, t<D=e— 7&BKJEBS 
oviT©jaairiitr. 

[0 0 6 7] HI gWA^^E-^^tCfeViT. 

r^D>J © TDj tV^^E-7tt, &7'f5 i AteA< 

"0" , "4", "I". "0" TSoT. ;HkEft 
857 tSig$nTV»-5;p-ji/©5^, 3.-^ 

"4" ©;P-;|/©*#£«fc-r©T% A^->*fe58ffl54 
tt. /^^->E18cg|5l*^3.-y h## "4" (D=L~y 

[0 0 6 8] z\<o£5iz, ju-jKD&mzmmm&VL 
©4*a*afc-r«ft©xft©<t©ttH*#*-a--5 c t 

- i #©^tt*ie»S d £ *tT€f -5. 
[0 0 6 9] )V—)V<D$k&\Z'5tZt\.%>2Zfk.b. L 

T, «SfiS«¥ffi©'6j«**V>tt'6j*A^e,©ffiS*fflV» 

->©tt®**s-r*ci£A*5itB£^^. nmm 

s^ffiB«t»J l b5:**^lcTif-5CtfcJ:S3t© 

^^©aa^, ftrnxmnm+tt* >h^--> 3 >^. 

^-f JU^s©?*l£;^i:. *J^^BT©lfy^^->© 

*-&tf6j©7^-t>hfiSf^*fflVi«Jl£lcJ;-3T, S« 
itSMiO t>fe»c«ufciUic^€)^^©7^-lr> h 
SlCJ;-54*a^ 7"n5*>X, 9J^c7^-fe>h^©7 

^fw^ify?/^->©^a^, &mi&imm&<D&m 

[0 0 7 0] ±ffi«9Ttt, Jlr-Aiaiy h/X^ 
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«, -t©«f»j&>5ffl&*»© "®tl" 5:MT 1 ~DCDn.-y 

u xtifr*>-i;h±< m witter tr y*r\9— 

[0 0 7 1] 

&mz&ft\*. Am©fS^©fcfy3V^->^SigSfc 10 

i^m«i±iciBS$nfc3.-y ha . 

«$>£C -*T>Xf3:£&&m.*imfc\fyW?->*: 20 

[0072] m#m2%im<Dmm\z&\,*T. 7? 

l^©JJL{fc£bT#9ttibfc'fe©*:x-.y h/t^— >fc 
->*^«-rSCt**-C^S. 7£-fe>h"fU©± 

j£#a&©«>e,^*«?rcf*. a«8^t!^^/x^->* 

•J-fcCfcT**. tt&DttH© 

tt> £fc«#©«^£#8B#©«$£^ £ 

[0 0 7 3] Sfc, ff*«3E«©|R!WlC^ViT> 

[0 0 7 4] IS*«4S«©^lCJ:n«. bfy 
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[0 0 7 5] IS*«5g2«©58^JC«tn«, =a 

■5££Jr«fcoT. ^WbfeAra©%^^->»C3fivvx 
^->*SS-rs::t*fc€f, afttt«i*i-k3-8-«z:2: 

[0076] s/t, m&xeKmaxmtz&Kx* 

■fe>h-6j%#©tfl:B*fflv>TJ.^y wt^— >&gae-r 

*. 7#tt£ffl±$1*-5 -5. 7^-fe> 

7*ir>h^©T&B8&/££«#«5lT!^ 7#te 

EBT*;ii:K«kD, fc!y3VX*->©li#ra#|jfi£«fc 0 
[0 0 7 7] iiS*«7E«©56^lc«fcn«, 7* 

-fe > h *»©¥affi*i^ra«i^rsiic#irr s «t 5 ic lt* 

0. tfy^S5ft;ffl»r^V»T«^fra«|*fBHC^b7a:ViC: 

ticko, try^£fcffi©i$ra#j6£#?rr-5£ia*T 

*^bfci^t!^^^->**j5S-rsii**x 
#5. 7^-b>h-6j©±#a5tT»a5*ey^w 

^w^isuc^b^v^tic^r), try^tfrasas©* 

[0 0 7 8] ifc, 9E«©^tC«fctl«. 

3.-^ hA^->ra*3j*:ft«nr«ra-r*ci 

g tf y ^ - > « £j£-T * d t -5 . 
[0 0 7 9] if*^l 0!2«©f£fSl»C.fcntf, /X 

^©rnisw«siic^v»Ti#a»icst)ns tfy ^a^- 
>£flH>5.fc5»::fcoTus©-e. A*fS«8*>et 
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^«T?5»*W \Z tf y - > £ * Z\ £ 

•5. 

[0 0 8 0] ifefc. gt#Jgl 1 s»©^jr«tn«, ± 
Eazyh/^->oioiUT. n^S&^Xfci*. 

t>nz>\Zy3 L A?->&m^zz.£\z£t) % ^atj«^ 

C0 0 8 1] »2*Jgl 2E«©5M!fcJ:n«, ± 10 

ft£Ki;oTgfc£7£iz>h'ti)©/\:$'— >§EJg£. 7 
^■tr> hS©£fc3#*©/^->£fl!£L{£V*#W-.5 

[0 0 8 2] 3|2«©fS^IC«fctl«, ± 

12^.--/ h/"^->© 1 -DtlsT, ^D*^>^m 

[0 0 8 3] nxmi 4ia«©^irin«. ± 

»ttj5fci*©*-©i5K:ffi#©fc!y3VX^ 

t> i«8tt*iSi±s-a-*c:t*i-tr^-5. 30 

[0 0 8 4] I33RJS1 5!2®©«WIC«fctl«, _L 

rajw wic^fctis^aw if v > zm c t k 
©^©fss®u©«^ict>^-r*j;t*tTr#» &b© 

[0 0 8 5] 5£fc. SjftJSl 6l2IS©^lcJ;n«» _k 

THiztm iz «t o x^jt ©iSHs^fe-r^w t; y 
^->*ffl^*citic«ko» £?isjm$© r*.-j ^ 40 
a^j & t\ ^ca»©sv»ic«toxjeH*^-r-5«'& 

[0 0 8 6] ifc. tS#Jgl7. SljfcJRl 8|2«©&tp! 
hA^->*tffii&$n-5i5lC^:oT^D, d© 

is. Sfn^ifiitisnfc^y h/x^->«. &/s©tfy 
SiSix-* k £ o TSgs nx - >&&^mzm& 



) *?S!¥6-2 3 6 1 9 7 

24 

^*iRi©->7h«i6jSt:y^©ia«©«.-r, ^ra^© 
#»«Kras©ft«i'«k^T> -t-n-enns^icii^BitM 
t. h/^^->©^*tfsr^aiafcj;oTiis 

[0 0 8 7] ifc. t&jfcJgl 9S*©^JC«kn«. ± 

^jfi^H©^.— y h/X^->&f?*b, HBS©tfy^ 

[0 0 8 8] lf*«2 0|2«©f£W^«fcnK, 

IZ— fe<D/^7Z&mZ.Z>Z\t\Z&-DT. rL-yh/t^ 
— ^^^^©raSflvS^SiSi-r©"?. rL--y 
wx* - >ra©««!^y d 5 £ fc 

z>nz - >&Mmm&mw®i£\?<D#iit\zmmf3im&t-T! 

[0 0 8 9] it*3B2 lfE«©f8^IC«fcn«, A 

*^5/7tt£ "2" ©*t»^JC«fc 

[0 0 9 0] ifc, IS*«2 2IB«©|6^lC«tn«, e 

HA^- >©fcfy^r6l©S!}g«:fT3&:5©T, 3.- 
y h/^^->ra©SE^yoS*>X#^7ii!-C^®i 

)45/H7x*, «Lsa©#-v»si^^st-r-5^t 
[0091] §t^2 3?a«©^»rj;n«, s 

© tffilS* nx v> *;p-;i/©&# c t k «fc o 
t« ;p-;p©*«=*«fc-r3.z:-v hA^->*/^^-> 
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[0 0 9 2] m&m2 4£«©^tr«tn«. )V 

)V- : ?>9m.-Zfttt5Z.t.W&Z>. tilt. )V-)V>£:9V 
[0 0 9 3] Sfc, Bf*]g2 5|2«©^IC«kn«, ^ 

tit. WS1»amffi©'B)ffla&«.utt«j*d^©fi:S* 
©*»W«*fflVi-5c:i»CJ;t>T, <ftj£ ©*«-?!!. S ft 

sj^wfctr-/3v^->©i$sw\ «»n«i!i^rag© 

[0 0 9 4] il*]S2 6f2«©&9IJC«kfttf, 1 

;p-^©*fl=*si/i:-r3.3i-/ h/^->*t|g»^ 

[HI] *56^fC^5bf»/^/\^->^^B©— 5liS 
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«©:/□.;/ 

[02] lZyl>/^->C05)(3HltO-«*I^ 
fcii>©0T*£. 

[03] a- y hA*— >©!89ffll,©— wsittwrs 
fe»©H-C*S. 
[04] a-y K/^^->©«Jt)tbb©-fi»l*SiWr-5 

[H5] a-y h/^->©£jr)tiiL©— fifg^m^-r^ 
fcje>©Ht?*-5. 

[H6] rL-y bK?— >©^ratt±©tt@*ft^-r -s 

[07] J-n v hrt2— >©Efffi*ft_h©£J&©;|3ST£ift 
^-TSfcfe©H-Cafe-5. 
[08] W^— >©tf^^±©^©«^^ 

6 W? -5 © H-cab s . 

[010] OL-y h/^->£«Tfttfca&Lfc-0«*j* 
[011] (a), (b) ttX5ryyffl[*Si^T-5fc» 

[012] a--; bK?—>£.timn<<D— m*?*-tm-z 

[013] OL--y h/t;*->©«£££ifi-r-5«!&£ift 
*-r«fe«>©0T?**. 
[014] /t-f T^^-^W©— M*^-T0T»-&. 
[01 5] /^->©£JBfflg£i»9i-rSfca©0-T?* 
•5. 

[0i6] 01 - >3n$.&m<D&mm 

[017] n?->mm.mzm&istiT\,*z>&mv>=L=: 
[018] ;p-;HBteffiJcf£ig:SftTVi-5;p-;i/©«ric 

09*^-T0Tr*-5. 
[019] AAt-^HKO-MSStaTSS. 
[«F^©iftW] 

1 nz-yw&w 

2 /t*->*«Sffl5 

3 /X*->EB«8 

4 /X$r->£f&8B 

5 A*->&iaa5 

7 )v-)vuvm 
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Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



